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論文題目 
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密解) 
(Summary of the thesis) 
 
This study proposes a branch-and-price algorithm to solve the Location-Routing 
Problem with Time Windows (LRPTW) which has never been attempted with the exact 
solutions before. It consists of seven chapters that can be summarized as follows. 
 
Chapter 1: Introduction 
The first chapter describes the broad introduction about the situation of supply 
chain and logistics management systems. The cost components of transportation, 
warehousing, inventory, order processing, and administration are explored. The 
research motivation for location analysis is introduced. It leads to the purpose 
and objectives of this research, together with the lists of research 
contributions. 
 
Chapter 2: Literature Review 
Chapter 2 reviews the literature related to this research. Two types of location 
problems are described which are a location on a continuous plane and location 
on a network. The latter receives more interests in the field of network and 
transportation sciences. The integration between location and routing problems 
is comprehensively described with the exact solution methods. The details related 
to time windows and benchmark instances are also provided. 
 
Chapter 3: Methodology 
Chapter 3 presents the main formulation of LRPTW. The objective function and 
eleven constraints are described in details. The branch-and-price algorithm is 
as a main tool to solve LRPTW. It consists of a master problem and subproblem. 
The master problem considers only a subset of variables from the original while 
the subproblem identifies the new variables. The objective function of the 
subproblem considers the reduced cost of the new variables with respect to the 
current dual variables. The master problem uses a simplex algorithm, and the 
subproblem uses an Elementary Shortest Path Problem with Resource Constraints 
(ESPPRC) as the main tools. The accelerating processes and branching strategies 
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Chapter 4: Model Evaluation 
The results and effects of time windows on testing instances, developed from VRPTW 
Solomon benchmarks, are shown in Chapter 4. The original depot is replaced by 
the new three potential depot sites together with other parameters used in the 
LRPTW formulations. The results show the cost components including the depot, 
vehicle, distance, load, and computational time. It is proved that the new exact 
algorithm can solve the LRPTW instances to optimality within an acceptable time. 
Moreover, the exact solutions of the LRPTW can reduce the required number of 
vehicles as well as the distance traveled as compared to the exact VRPTW solutions. 
 
Chapter 5: LRPTW in Osaka Distribution Network 
The first application of LRPTW in Osaka distribution network is examined in this 
chapter. It evaluates the cost structure on different factors of LRPTW which is 
rarely observed by the exact algorithm. The main decision factors for LRPTW are 
the location of the depot, depot size, and vehicle size. It is found that the 
large size depot together with the large size vehicle is among the best scheme 
in our case study. The depot located in Minato-ku is the best location for the 
large size depot scenario by the fact that it is located in the low-price area.  
 
Chapter 6: LRPTW in Ishinomaki Humanitarian Logistics 
Another application is proposed for a humanitarian relief operations in 
Ishinomaki. The LRPTW tabu search is adapted to determine the location of refugee 
centers or depots to inventory food and important commodities for the victims. 
Apart from the two depot locations used in the real operation, we propose eight 
additional locations all over the city and determine the optimal locations in 
four different scenarios. The results are expected to provide the broader 
perspective on how mathematical models can support the humanitarian logistics 
in disaster relief operation. 
 
Chapter 7: Conclusion and Recommendation 
Finally, the conclusions of this research are summarized, and the further 
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